ABSTRACT
INTRODUCTION
The literature is replete with observations of negative mood in a range of populations experiencing various forms of physical and emotional stress. Several studies have documented negative mood in military and quasi-military populations undergoing stressful experiences involving rigorous training and challenging environments (1-11). For example, in one study, mood in army soldiers, as measured by the Profile of Mood States (POMS), was assessed shortly after beginning and immediately after completing a maximal effort 20-km road march while carrying a 40-kg load. The soldiers reported an 82% increase in fatigue and a 38% decrease in vigor between these two time points (2). Another study, examining mood in Navy Special Forces personnel engaged in basic training, showed increases in POMS anger and fatigue, and a decrease in POMS tension pre-to posttraining for those who completed training (7).
The assessment of changes in mood associated with strenuous training is of considerable interest in military populations for several reasons. In some studies, negative mood has been associated with increases in physical symptoms (1-3,9,12), thus having potential implications for readiness for duty. For example, one study reported that POMS tension and fatigue were positively associated with a number of physical health symptoms in Navy personnel engaged in Persian Gulf operations (6). In other studies, negative mood has been associated with decrements in the execution of critical military or quasi-military functions, thus having possible implications for quality of performance of duties. For example, Army personnel reporting elevated POMS fatigue and diminished POMS vigor experienced a significant decrease in marksmanship accuracy (2,4). Also, elevated levels of self-reported confusion accompanied augmented levels of fatigue in Air Force air traffic controllers working night shifts (2). Specific to high-altitude training, a number of researchers have observed negative mood states or increased physical symptoms or both at altitudes above 3,050 m (1,13-16). For example, Shukitt-Hale et al. (1998) observed decreased POMS vigor, increased POMS fatigue, and increases in seven physical symptoms at elevations as low as 3,080 m (16).
Previous studies in this area have been generally limited to the documentation of mood changes during episodes of stressful training or other operations. Thus, pretraining baseline measurements and longitudinal designs that would include posttraining Technical Report No. 03-33, supported by HL57265 and the Office of Naval Research, Arlington, VA, Department of the Navy, under award No. N00014-03-WX-2-0136. The views expressed in this article are those of the authors and do not reflect the official policy or position of the U.S. Navy, Department of Defense, or the U.S. Government. Approved for public release; distribution unlimited. This research has been conducted in compliance with all applicable federal regulations governing the protection of human participants in research.
We thank Suzi Hong, Ph.D., for her assistance on this project.
Reprint Address: W. A. Bardwell, Ph.D., University of California, San Diego, La Jolla, CA 92093-0804. E-mail: wabardwell@ucsd.edu follow-up assessments are often lacking in these studies. In addition, several of the cited studies involve sample sizes of 12 or less.
In this study, we focused on assessing mood changes in young Marines participating in a strenuous, 30-day, high-altitude, cold temperature field training exercise (FTX). Employing a longitudinal design that began with a pretraining baseline assessment, we were interested in determining whether mood would be more negative at the completion of training, if mood would remain at such levels at 30 and 90 days after completion, and how mood scores would compare with normative data.
METHODS

Study Participants
Sixty active-duty male Marines stationed at the Marine Corps Air Ground Combat Center at Twentynine Palms, California, volunteered to participate in a 5-month longitudinal study. The study was approved by the Naval Health Research Center Institutional Review Board. Before admission into the study, each Marine read and signed an informed consent document. Prior to signing the informed consent, each Marine was polled individually as to his understanding of the study and was given ample opportunity to ask questions concerning his participation. Table 1 shows characteristics of the participants at baseline. The Marines ranged in age from 18 to 28 years, with a mean age of 19.8 years (standard error of the mean [SEM] = .26 years), height of 179.2 cm (SEM = .84 cm), and weight of 81.38 kg (SEM = 1.22). On average, the Marines had a mean body mass index (BMI) at the high end of the normal range, but with relatively low percentage of body fat, high fat-free mass, and a low ratio of body fat to lean body mass. All participants had been members of the Marine Corps for at least 6 months. Each Marine participating in the study was given a physical exam by the battalion medical officer and deemed to be in good health and free from taking any prescription medication.
Experimental Design
This study employed a prospective repeated measures design. Using the POMS, mood was evaluated on two occasions prior to and three occasions after completion of a deployment to the Marine Corps Mountain Warfare Training Center (MWTC), Bridgeport, California, where the Marines participated in a 30-day high-altitude FTX. All 60 Marines completed the FTX. Data were collected at the Marines'home of record at Twentynine Palms, California, 23 days prior to arrival at MWTC and within 1 day after the Marines arrived at the MWTC base camp. Because POMS scores did not differ significantly at these two time points, they were averaged to provide a single estimate of baseline functioning (baseline). The POMS was administered again at the conclusion of the FTX-1 day before the Marines returned to Twentynine Palms (post-FTX). In addition, participants completed the POMS at 30 (30-post-FTX) and 90 (90-post-FTX) days after completion of training to provide an estimate of mood recovery from the training episode. All POMS questionnaires were administered between 1300 and 1500 hr for each assessment period.
Various anthropometric measurements were taken at multiple time points using standard measurement techniques. At baseline, each Marine's height was measured in centimeters. At baseline and 30-and 90-days post-FTX, body weight was measured in kilograms, percentage body fat was assessed using standard Navy circumference equations (17), and fat-free mass, fat-to-lean ratio, and BMI (kg/m 2 ) were calculated. Table 2 shows a day-by-day breakdown of FTX activities. Winter military operations at MWTC consisted of continuous physical activities encompassing both night and day patrols using cross-country skiing, telemarking, and snowshoeing. Additional training included land navigation, acquiring survival skills, as well as live-fire training. On arrival at MWTC, the Marines received orientation on the military activities while at base camp (altitude 2,053 m) for approximately 3 days. At the conclusion of the base camp training, company size units hiked to their respective training ranges, which ranged in altitude from 2,546 m to 3,600 m. The initial military training exercises lasted approximately 9 days, at which time the Marines returned to base camp for 2 days. The Marines then hiked to different training ranges for the remainder of the FTX (approximately 2 weeks). While in the field, the Marines typically bivouaced in four-man tents. The winter military operations took place between mid-February and mid-March. The average snow level during this time ranges from about 2 m to 4.5 m. Nighttime tem- 
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